Researches indicate that adoption of open innovation strategies in the entrepreneurships offers a promising way to face the ever increasing challenges due to globalization of entrepreneurships. However, in spite of abundance of researches, practices and case studies on adoption of open innovation strategies in relatively larger firms or corporate houses, studies are rare in the other sector of the entrepreneurships, which is popularly known as the small and medium scale enterprises (SMEs). This study has tried to find out the parameters of challenges that are being faced by the SMEs. A questionnaire has been placed on the Surveymonkey and a few selected companies were approached to participate in the web based survey. Due to the limitation of finding a larger contact list, this paper discusses about the findings of the completed survey, which is being termed as the pilot one. The findings are being discussed within the texts and it is expected that a new survey will start soon with a list containing larger number of companies.
Introduction
The evolution of the Internet technologies has allowed the small and medium scale enterprises (SMEs) to compete successfully and competently in both local and international markets (Schmid, Stanoevska-Slabeva and Tschammer, 2001) . But in terms of adopting open innovation (OI) strategies, majority of them are facing challenges in many regions (Rahman, 2010) , especially in the European region where over 99% of the enterprises are comprised of SMEs (European Commission, 2008) . Further, it has been observed from other researches that despite OI's widespread applications, SMEs are struggling with its implementation due to their relatively low level of absorptive capacity, policy and financial constraints, and perceived management challenges (Van de Vrande et al., 2009; Saguy, 2011) .
The main aim of this research is to find a focus area to empower SMEs through adaptation of open innovation strategies. However, due to the open and collaborative nature of this newly evolved concept, the focus has been given to strategies belong to popularly known, open innovation, but not limited to other collaborative innovation, in spite of difficulties in putting any restrictive boundaries in between them. Further, due to the Material published as part of this publication, either on-line or in print, is copyrighted by the Informing Science Institute. Permission to make digital or paper copy of part or all of these works for personal or classroom use is granted without fee provided that the copies are not made or distributed for profit or commercial advantage AND that copies 1) bear this notice in full and 2) give the full citation on the first page. It is permissible to abstract these works so long as credit is given. To copy in all other cases or to republish or to post on a server or to redistribute to lists requires specific permission and payment of a fee. Contact Publisher@InformingScience.org to request redistribution permission. researchers´ contemporary research environment, initial target area included a few selected SMEs in Portugal (main due to time, funding and networking), which has been expanded in a few other countries as the research grows. Similar surveys are being carried out in India, Israel, and Turkey through fellow research colleagues, who are trying to gather information in those countries and we like to make a comparative study based on the finding, which will be another research paper in near future.
For now to carry on this researches pertaining to the adoption of innovation strategies in Portugal, effort has been given to discuss some issues of innovation and open innovation in the area of business development, or enterprise development. We found researchers from various schools of thought have different opinion about defining business house, corporate business house, large business house, or even businesses belonging to small and medium scales. These we learned from reviewers´ recommendations and remarks regarding development of the definition of enterprise during submission of our research papers in various journals and conference proceedings. To us, as long as the business brings out any value addition, either in terms of finance or knowledge, we are terming it as an enterprise which in the long run is beneficial to the community or society or nation or region. An enterprise in our view is an entity, who brings out value addition, either in terms of financial gain, or in terms of knowledge addition through any form of intervention, either products, processes, or services, or management orientations. Henceforth, a few points are being discussed on the effect of innovation, and especially open innovation strategies in the enterprise development.
Innovation
Innovation, being latent within the product, process and service in an enterprise as it grows naturally, and if these three could be intermingled further, such as incorporating new idea and changes through product, process and or service development, bond of innovation increases (Rahman & Ramos, 2012a) . In broad sense, there are quite a few means in the literature that support innovation in organizations (Caetano & Amaral, 2011) . In addition to the above three inherited parameters of an organization, due to the prevailing nature of innovation, often the entire organization may need to be manipulated, such as organizational reforms or organizational infrastructure management, and these would involve tools far beyond the control of the management of a single entity. They demand collaborative efforts of entities as a whole or individuals from different entities to act towards attaining the goal. However, thus going along, processes remain uncertain, especially looking into the very intricate nature of the business, and especially when the issue comes to the small and medium enterprises, where the decision making is very narrow as the ownermanager in almost in majority of the cases has to take care of each and every decision. Therefore, understanding of innovation tools is extremely important when researching for the benefit of the small scale enterprises.
Innovation is seen as the application of an idea or invention, technology or process to a product or process or service that satisfies a specific need and can be replicated at reduced cost. Further, as mentioned earlier, innovation creates value by playing a vital role in growth and social wellbeing. Thus, innovation acts as a significant driving force and provides unique opportunity to address global economic pressure, unstable economic markets, accelerated exponential growth of scientific knowledge and technological complexity, including new consumer needs and new market expectations (Saguy, 2011) . However, it is a continuous process within the enterprise, including academics, researcher, and practitioners to follow up the entire life cycle management.
Open Innovation
In defining openness, Chesbrough (2003, p . XXIV) emphasizes on using of external ideas as well as internal ideas through internal and external paths to the market by taking the advantage of their technology. This definition of openness, though the most commonly used in the literature, but we find it as a broad one, which underscores the valuable ideas that emerge from among within (from inside or outside of the firm) and can be commercialized. Dahlander and Gann (2010) argue in favor of this concept with four reasoning. Firstly, the concept reflects social and economic changes in working patterns, where professionals seek portfolio careers rather than a job-for-life with a single employer. Hence, firms may need to find new ways of accessing talent from outside that might not wish to be employed exclusively and directly. Secondly, globalization has expanded the extent of the market that allows for an increased division of labor. Thirdly, due to the availability of new technologies the market institutions have improved through instruments like intellectual property rights (IPR), venture capital (VC), and at the same time, other technology standards allow for organization to trade ideas (such as licensing in or out). Fourthly, new technologies also allow for new ways to collaborate, coordinate or co-create across geographical distances.
Furthermore, due to the recent economic crisis, environmental challenges, diminishing resources, and the exponentially accelerating pace of technology and knowledge advancement, the open innovation proliferation call for not only the ideation of arena within the enterprises, but also requires a deep assessment of collaborators like academic, researchers, practitioners, and intermediaries with the collaborator-and-industry relationships (Saguy, 2011) . Hence, recent thinking on open innovation and development of business eco-systems in this knowledge-based economy stresses the importance of external knowledge sources in stimulating innovation (Young, HewittDundas, & Roper, 2008; Rahman & Ramos, 2012b) .
Open innovation has been a key trend in both innovation practice and research (Fu, 2012) , and there has been substantial research on the elements of open innovation and their impact on firms' innovation performance (Chesbrough, 2003; 2006; Enkel, Gassmann, & Chesbrough, 2009; Dahlander & Gann, 2010) . Open innovation is seen as a contributor to better innovation performance as measured by parameters like, innovative sales or number of patents (Laursen & Salter, 2006; Rohrbeck, Hölzle, & Gemünden, 2009; Chiang & Hung, 2010; Lee, Park, Yoon & Park, 2010; Huang, 2011) .
However, little has been known about the wider effects of open innovation beyond its direct effect upon firms' innovation output in terms of sustained socio-economic development (Fu, 2012) . Further, as mentioned, being mostly driven by small number of staffs and in lack of scarce resources, small and medium scale business firms are not aware of many other issues, like intellectual property right, venture capital, joint collaboration, trademark, copyright, or patenting. These are popularly applied open innovation instruments in large or corporate business sectors, but hardly been applied to this business sector.
By taking these intricate, but essential components of open innovation, this study has carried out a pilot survey among some selected firms in Portugal, tried to map their position in adopting OI strategies, and learning from their feedback likes to establish hypotheses on their adoption of OI strategies and the effect on these firms. If required, these firms will be given necessary consultation through an online portal and in the longer run interactive collaborative group may be created focusing sustained value addition. In addition, with the assistance of fellow colleagues, similar surveys are being carried out in a few countries to make a comparison and further extended research.
Theoretical Framework
Given the conceptual contexts above concerning the adoption of open innovation strategies by the SMEs not going further into more theoretical perspectives, this section goes directly towards the core aspect of the research and discusses the perceived parameters in terms of adopting open in-novation strategies utilizing ICTs, in the context of Portugal, and in general a few issues of challenges in other European Region.
SMEs in Portugal
SMEs are extremely essential to the economy of any country whether developed or developing, and they play a crucial role in economic development (Kapurubandara & Lawson, 2006) . However, it is always difficult to define SMEs, as they vary from countries to countries (Peres and Stumpo, 2000) . In China, manufacturing SMEs are those with fewer than 2000 employees, or an annual turnover of less than or equal to RMB Yuan 300 million, or total assets of less than or equal to RMB Yuan 400 million (2-3). In India, the term small scale industries (SSIs i ), is a more familiar term than the SMEs and is based upon investment in assets ii (Saini & Budhwar, 2008) . However, despite various liberalizations and schematic changes to meet the emerging challenges of the business sector, availability of finance continues to be a major problem for small enterprises. Realizing this fact, some of the development financial institutions (DFIs) and forward looking commercial banks have put in operation a number of innovative schemes, and among them the Small Industries Development Bank of India (SIDBI) has taken the lead. The majority of the experiments have started showing good results, and the SSI sector plays a significant role in the Indian economy (Rahman & Ramos, 2012c) . In USA, the Small Business Administration sets the definition of small business based on criteria like, industry, ownership structure, revenue and number of employees (U.S. Small Business Administration, n.d.).
In Europe, there are three broad parameters that are being used to define SMEs, such as: microentities are companies with up to 10 employees; small companies employ up to 50 workers, whilst medium-sized enterprises have up to 250 employees. SMEs are also being defined as companies with either revenues of €10-50 million and, or a balance-sheet total of €10-43 million (European Commission, 2003) . For ready reference, the exact definition of the European Commission is being cited below:
' The category of micro, small and medium-sized enterprises (SMEs) is made up of enterprises which employ fewer than 250 persons and which have an annual turnover not exceeding 50 million euro, and/or an annual balance sheet total not exceeding 43 million euro.' (Extract of Article 2 of the Annex of European Commission Recommendation 2003/361/EC, pp. 5.) Following the definition of the European Commission, this study has considered the following criteria to define the SMEs in Portugal (see Table- 1). (Statistics Portugal, 2010; . According to Statistics Portugal (2011), there is a 0.3% decrease in the number that shows the scenario of the economic crisis. However, in terms of exporting SMEs in Portugal 10% of the operating SMEs contributed over 30% in either turnover and in GVA fc . We find that the turnover suffered the highest percentage of fall at around 8%. Hence, while mapping, we have emphasized on the turnover of the surveyed companies. At the same time, to learn about their pattern of investment, we have included a question about whether they have introduced any new products in their product line within the last two years.
Constraints of Open Innovation in SMEs
Despite being an important driver of innovation, technology based SMEs suffer from acute technology commercialization barriers. Though SMEs often partner with intermediaries to commercialize their technologies externally to compensate this form of barriers, there are other forms of barriers that this study has observed. Literature review reveals involvements of intellectual property (IP) brokers, venture capitalists, and technology trading platforms (Morgan and Crawford, 1996; Elton, Shah and Voyzey, 2002; Smallbone, North and Vickers, 2003; Lichtenthaler, 2005; Chesbrough, 2006; Gredel, Kramer, & Bend, 2011) , but apart from them there are a few other constraints has been categorized in four aspects as mentioned above, such as human aspects, constraints in general and related to policies, and constraints that have evolved due to increased globalization and competition. Table-2 shows those constraints in four categories, which are being described next. 
Human Aspects
In a classical paper, Tushman and Nadler (1986) identified that visionary leadership is an important factor that affect whether an organization realizes benefits from innovation. In 2012 Ashurst, Freer, Ekdahl, and Gibbons (2012) emphasize on Tushman and Nadler´s argument that organizations can gain competitive advantage only by managing effectively for today, but at the same time by creating innovation for tomorrow and further advocate that within the enterprises, there is perhaps no more pressing managerial problem than the sustained management of innovation.
In the contemporary market, the industry is always changing, depending on the demand and supply. In terms of innovation, patents may expire in due period or trademarks get updated in due course, or intellectual property rights need appropriate measure to update, thus exposing the firm to huge challenges. Furthermore, open innovation may not be driven by scale or process, but rather by breakthrough science, or a better understanding of human dynamics by validating new targets, which may be totally new to the market. Hence, the open innovation business models must be updated dynamically to fit into the new realities, which is extremely challenging for SMEs (Jaruzelski & Dehoff, 2008; Rahman, 2010) , and the role of skill manpower is particularly essential to compete and survive. This study places nine variables to learn the behavior of the surveyed firms in facing challenges of human aspects (see Table- 3).
General Constraints
Referring contemporary studies Abulrub and Lee (2011) argues that the degree of open innovation depends on four environmental factors, such as the industry type (manufacturing industry, or service industry), the company size (large company, or SMEs), the technology intensity (hightech industry, or low-tech industry), and the market type (foreign markets, or domestic markets). However, when one searches about specific challenges associated to SMEs development utilizing open innovation, investigations are scarce and lead to scant human resources, misaligned consistency in the information about OI strategies, unawareness among SMEs about the actual benefit of open innovation, and foremost, incompetency in handling intricate knowledge resources that are being treated as OI tools in the evolving information era.
This research observes that apart from human aspects, there are three other aspects within the constraints that an enterprise faces during the business process. They are general constraints, policy related constraints and constraints that could be generated due to global competition. However, to go beyond the generalized concepts of constraints, and to learn about constraints related to adoption of open innovation strategies, this research has added several variables in the questionnaire (see Table- 3). Somehow, they complement each other, but eventually the finding will be able to lead this research to focus on specific area of interventions to improve their performances. 
Policy Constraints
Though the management challenges for SME managers (mostly owner-manager) are quite different from the managers of large firms, but it is an uncharted area of investigation (Chesbrough, Vanhaverbeke, & West, 2006) . Similarly, the proximity of universities, research labs, large companies and lead users may play important role in the deployment of open innovation in the neighborhood SMEs. Additionally, an innovation policy fostering transactions between these innovation partners may also play a significant role in the evolution process (Van de Vrande, de Jong, Vanhaverbeke, & de Rochemont, 2008) .
As it means, open innovation is a paradigm that assumes that enterprises can and should use both external and internal ideas and paths to the market, when enterprises look to discover and realize any innovative opportunities. Further, the open paradigm assumes that internal ideas may also be taken to markets through external channels, outside the current businesses of the enterprise, to generate value. Hence, the OI model does not completely upset the traditional policymaking to legitimize policy interventions relevant to open innovation, such as spillovers, system failures and market failures (De Jong, Vanhaverbeke, Kalvet & Chesbrough, 2008) . In this aspect, this research has selected a few variables (see Table- 3) to find out the pattern of challenges that the SMEs are facing in terms of policy constraints.
Competition
The success factor in establishing a company is the capacity to create an organization that finds premium acceptance in the market. The entrepreneur that achieves success is one who meets the conditions in terms of the motivational and exogenous factors, in addition to market or technology opportunity (Cardoso, Roldão, Espanha, & Castro, 2009) . Further, in the era of globalization, and the evolution of Internet technologies enterprises have become much more competitive than ever before. Hence, firms have to keep track of elements not within the entities or local situations, but knowledge of global or regional market is essential even to keep up with the local market.
In a world of transformation, globalization and competition, innovating is no more a luxury, but an essentiality. To compete and survive, all businesses need to innovate, despite its various forms or norms, from the steady refinement of an established product to the leap in the unknown when an untried idea is launched and exposed to the outside world (Rahman, 2010) . To measure the competitiveness among the surveyed SMEs in terms of competition ten variables have been chosen (see Table- 3). Henceforth, the research methodology is being discussed. 
Research Methodology

Research Approach
Similar surveys are being carried out periodically among several European countries under the 'Observatory of European SMEs' project by the DG Enterprise and Industry and coordinated by the Eurobarometer Team of the European Commission. Analytical and technical reports of those surveys provide valuable insight about the SME community within the EU, but specifically to learn about their natures and contexts related to open innovation, further research need to be carried out. For this reason, to obtain in-depth and exhaustive information about the SMEs in Portugal, this survey would be effective and important. Researchers will be able to learn about the basic characteristics of SMEs, and at the same time could find out specific patterns and perspec-tives of SMEs in Portugal using/ adopting open innovation strategies. This would lead this research to prepare framework of recommendations that would be beneficial to the entrepreneurs, policy initiators and agencies acting in this sector. This research could provide tools for internal and external validation in formulating conceptual and business model.
Survey Instrument
The survey is being conducted using web based questionnaires placed on Surveymonkey (Attached in the Appendix). For the benefit of the local community, it has been translated in Portuguese, with the English version. Initially obtaining a readymade list of contacts from the group leader, individual emails with the survey link are being sent as the pilot phase. After obtaining responses, other forms of survey instruments, such as group administered questionnaire and household drop-off survey may be included depending on the nature and test result of the pilot survey. Further, it is intended that based on the survey responses and findings, interview may also be added into the survey.
Data Collection Techniques
Currently, the selected list of email addresses is being used to send the web link. However, in future, the following data collection techniques will be used; and
• depending on the sample size and scope of research, stratified, systematic and cluster sampling techniques may be used in the survey (Stratified sampling technique will be preferred), • secondary data sources or archived data may also be used to measure validity of the hypotheses.
Data Analysis Techniques
Based on the nature of data accumulation, the following techniques may be used (in the pilot survey, descriptive statistics has been used due to low number of data);
• Descriptive statistics (measures of central tendency and dispersion), and inferential statistics (Hypotheses testing and Modeling), • Post-stratification weights will be used to restore any artificially distorted proportions according to company size and industry sector.
Evaluation of Data
With very small data at hand, simple descriptive evaluation has been carried out. During the full phase of the survey, both formative and summative evaluation techniques will be applied, as the survey questionnaires have been designed based on past surveys of similar nature (though not specifically) and archived results may be used to generalize hypotheses of this research.
Secondary Analysis
With the same survey questionnaire, efforts are being given to conduct similar web based survey in other countries, such as India, Israel, and Turkey through fellow research colleagues. These joint research participants may apply the knowledge obtained from the evaluation to write scientific articles after secondary analyses on the SME population and relevant topics on innovation based on the data set, including comparative studies.
Mapping of Present Scenario
This study sets to examine the characteristics of SMEs on the basis of a questionnaire based survey of 20 companies from a selected list of 70 companies. Among them 19 emails were bounced back due to wrong email address, or due to change of the email contact due to relocation or may be some other reasons. This left 51 possible responders'. Hence the response of 22 (12 from the Portuguese version and 10 from the English version) out of 51 responders´ is 43% and the response rate is accepted as an average response rate (The University of Texas at Austin, 2011).
Firstly, the characteristics of the surveyed SMEs are being mapped according to general characteristics, financial characteristics and characteristics of innovation patterns. Table-1 shows the dependent and independent variables of those characteristics. Secondly, while mapping general characteristics, three variables are being mapped, such as the type of company, number of employees, and the sector of the company. Thirdly, to map the financial characteristics, investment made on new products, and turnover coming from new products are being considered, and fourthly, mapping innovative characteristics twelve dependent variables were considered (see table-3) .
Thereafter, to learn about the prevailing situation that is challenging for the operating SMEs, four features have been taken into account, such as human aspects, constraints faced by general and political situations, and constraints generated by the globalization and competitions, which are being discussed in the next section. 
Some Preliminary Results
Based on the pilot survey where 20 respondents have successfully registered their data through the web link. Table-4 shows the top five barriers among eight on human aspects, table-5 illustrates the top seven barriers in terms of general constraints among the eleven, table-6 shows top five policy constraints among eight, and table-7 illustrates the top six constraints in terms of competition. * it is the mean response rate that indicates the respondents behavior pattern, though much not significant at this stage, but with higher response rates the mean value is expected to be much higher.
Our finding and interpretation on challenges in terms of human aspects: With high wage level, scarcity of skilled manpower remains as the major two challenges in this area. 20.00
Problems with access to finance (other than interest rates) 3 15.00 Too expensive manpower 2 10.00 Lack of quality management personnel 2 10.00 Problems with infrastructure (e.g., electricity, gas, communication, etc.) 2 10.00
Difficult to protect intellectual property 2 10.00
Our finding and interpretation on challenges in terms of General Constraints of Open innovation: Added to the lack of skilled manpower as a general constraint, due to the prevailing economic crisis low purchasing power of the customer (from the demand side) and problems in accessing finance (from the supply side) are major challenges. Our finding and interpretation on challenges in terms of Policy Constraints of Open innovation: As usual, for SMEs the high cost of open innovation restricts them in funding this sort of projects or activities. Furthermore, financial capacity, updated information about the market, and government regulations matter to take initiatives in this aspect. Our finding and interpretation on actions or activities to compensate the barriers related to competition: Increased product differentiation seems to be the mostly accepted actions to compensate the barriers. Looking for a niche market (either locally or internationally), including making strategic partnership are other activities they are taking to tackle the challenges.
Discussions and Future Discourse
As a newly emerged field of research, open innovation for SME development deserves a prolonged and strategically developed qualitative and quantitative synthesis on available resources, including conceptual approaches, strategy approaches, business models and business practices. Furthermore, while developing an open innovation business model, one should look into the detail of the fundamentals of the innovation process, including the innovation channel, the turn over and also looking into the organizational and cultural differences (Rahman, 2010) . Inclusive of above challenges, open innovation for SMEs also deserves further emphasize in resolving issues, like sales, licenses, cash flow, and trust in business relationship; to fulfill the grass roots clientele base by understanding their demand; to develop a transparent business model that add value to it; and to combine appropriate knowledge and technology for building a pipeline of opportunities, enabling a broad-based B2B networking through sustainable organic growth (Rahman & Ramos, 2010) .
In terms of developing an alternative approach to innovation, open innovation provides a novel explanation for various anomalies in taking challenges like expenditure in venture capital investments, intellectual property management, accepting challenges from totally unfamiliar market, or emerging issues in the face of the economic crisis. Hence, further research need to validate approaches in this aspect. Today, in spite of, open innovation has changed its status from the research interest of a few to a mainstream research area, but it lacks in many other countries that are in lagging in tackling the challenges. Further, initiated by a few scholars in the field of technology and innovation management, it is currently taken over by the entire arena of enterprise, general management and organization learning. However, there are the questions, will remain to be taken cared by the future researchers, such as: How far this format of open innovation will go and how long will it last? Will it lead to a real impetus to SMEs in need (though researchers are naming it as a paradigm shift), or will the open innovation applications be irreversible and really differ from fashion and science hypes in terms of its long-term impact thus improvising real value (Gassmann, Enkel and Chesbrough, 2010) . Hence, as evident, the future remains to be seen as how much the benefit could reach out to the SMEs, and how far they could be open to these open innovation approaches.
Conclusion
In terms of mapping the challenges, this study finds that high wage level is creating scarcity of skilled manpower, which is in effect creating lack of skilled resources and at the same time creating problems in enabling purchasing power due to the prevailing economic crisis; and high cost of innovation including knowledge about OI strategies remain as other challenges to the SMEs. However, the important aspect of this study was also to find the actions or activities that are the SMEs taking to tackle the challenges. In this aspect, this study finds that mainly they are engaged in product differentiations, looking for partnerships and also looking for other foreign markets. These findings will assist this research to carry further in-depth study while doing the extended survey.
Furthermore, as evident, this study finds that in spite of being the largest number of entrepreneurs in almost all economies (Laursen and Salter, 2006) , there are not many studies that incorporate open innovation policies on SMEs. This study also finds that, despite of contacting 51 companies, whom are informed to be SMEs, the responded data shows that a majority of the respondents (45%) have over 250 employees, which means that they do not belong to the sector of SMEs. This also signifies that SMEs are either shy to respond to reveal their information, or they are not much aware of OI strategies (and their adoption or challenges), or especially in this period of economic crisis they are busy otherwise than responding to any queries (fighting for their survival). Hence, this research suggests approaching a newly collected list of companies for another round of extended survey, and if possible approaching those respondents (need to approach all 51, as the survey was anonymous, making a challenge to this research) of the pilot survey to gather knowledge about those SMEs, and at the same time try to improve their performance through a web-enabled tool. Finally, introduction of some more scientifically approved instruments could be added to the current instruments to find out further aspects of SMEs under this study. 
How many employees are being employed?
